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PROBLEM TO BE SOLVED: To prevent the 
generation of a recess in a joined part in the friction 
stirring joining by rotating a rotary body. 
SOLUTION: End parts of a joined part of hollow- 
shaped materials 50, 60 are provided with thick- 
walled pats 56, 66 projecting outward. Two thick- 
walled parts 56, 66 are butted to each other to form a 
trapezoidal shape. Rotary bodies 70, 70 are inserted 
in the thick-walled parts 56, 66 and rotated to be 
joined with each other. The rotary bodies are rotated 
in a condition where a large diameter part 71 of the 
rotary bodies 70, 70 is positioned at the outward from 
the extension line of the outer surface of plates 51, 
52, 61, 62 of a general part. The desired joining can be 
made even when there is a gap between two thick- 
walled parts 56, 66. After the joining, the thick-walled 
parts 56, 66 are cut to make them smooth. 
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[0 0 2 1] [-3 l 0±ieffli-i*ja*W^><£fl:^)^ffiia| r 

6 1 ^)J:m'- T '5iEFcji*±^^-) fMi* *• r - f > ^-TUJ#| 
L , — *53H ? - T >V? f> 1. 6 1 >. him officii] -Tiijj:^ 
■S J: •? ( "t" v e .Lroif'j r UJ ^ij-f- -5 ^ X , i7] pjl] f£if ;6 ■ Vr u j 

xib-i'o Tm\m~ i>iBi«{-nnAK iiPjtnws o t. 6 o 

T S . fl£j*:0[*l [filHij t -r v 1 , fLtt«-ca O 
mfiijiiesfi-i-^. Li] 3 (i-\°:rr 1 l 1 izft*ttz*m5 0, 
() 0 r.hT J ;^")}? l H . ^t? i l l c^^^s 

':-.hifiW^Plfil*5 6 T, h 6 T*ftiJFr-*L/w.1*:«e4->F 

to 

[ 0 0 2 2 ] liUlinif, W~K<r>te±i%'jt&){zltj 

^ 5> S: i : 'C & -S i> < T > X .h Z> 0 
[ 0 0 2 3 ] i/:, ±^tefiJ'?i±^l^^5 6, 6 6,') 
5 6 a , 6 6 a [5] ±7^? 1ft L "C t » S W#«. r ) PQ » I 

L4'iv : P-fM«Ji:(.tVr f 3SC^fflf- (^f» K 5 2.6 
K 6 2 : T H4M:W,0^ttf\;> - 1 minllt '!> !: ^f!i]:^ 
1 mrn"C {.. ''ifiBM ■" iS^>'5 ^ ^ i /: , HA K^ff.R 
Sr, K5 1 , 5 2. 6 1. m 2t'»HB!t f »i4fiir8_h^ k t* l ^ 

1^ S n f ;: : S k h ( : W il: r -? 5 s b o A -S 0 

[0 0 2 4] tSrtJSC 56, ii 6 cO£*|> T >*lW 2 (.i ^{gffC 

7 loiiu^ 0 rv:Miicr> 6, o 6^)Im^^xps 
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// 

fiy ft 1 i- : -c i , B^C'CJS!) • 7 -c v fa s-c r> 
6, 6 i>ii jo^fit^^jiiKS-a^t L to-;- 

a, 6 1 ar^fji^lif^ri;, *?rti3G fi 6 , 66^? 

[0026] ft54 liHfcft; 7 0, 7 0 i: i l^E^tj- 
«t o"CMl*]SE5 6, 6 6 7&H*I1W : - ■:•> 1- Rft 10 

[0 0 2 7] mi U-fco-C. + 'E5StJ 5 UOfii^M 

t i 7e*8 o * M K -e Jb o -c h , 4^Sttii0 o ft 3) • o iff :.1 h -c 

[0 0 2 8 ] EHr-ft: 7 () ? g-trW^ife^-t >^"C*4{ 
I . r nfit £ , J?fig& 5 6 . 6 6 O rfiffi 5 6c, 6 6 

7 li-fc : : -^fflOifw 5 6 n . 6 6 n r 2 OO^PIW 

rS 5 6 n * 6 (5 n ) »'i -X - ii r ':fi O lp D ni 5 6 m . 6 6 in 20 

[0 0 2 9] ±K&^ttW-C(i2oO«- c V»CO.i«ai5 6 
a. 6 6a U[q]£;f£7 0 ^(A-kil^Ftf ~C<*> -v» 7)\ 2 
SSftl 5 h a , 6 6 a r^'&UKffc 7 0 ^H^t-lW L 'CtSfr-f L 
"C- l T t i v. 'o f*!l i (i\ — ^JORftt 5 0 <*>?SiB 5 6 a 
tttf L'CiD *) , -n;:1t!i^' 6 0 offlttfoiSiH 6 6 a /r_h 

iB^biph^^:* \ T L IStiift: 7 o oig^c jt o-CiSM 
ffcLfc:fc«7Wtn 5 L f>m7>i->jffia5-*- ■£» - - rWih~: £ 

ft5 0, 6 0ii^Hl 11, 11 lll^N'.ii, 

1 StfiSgiltl^c 2 ocO^^S^t f) 0 , 6 0 

• o & -+± gn « i p f f '• r > ps m i : tc - • . r i » -i c 2 ^ <• 1 > * ^ s 

W 5 0 , 6 0 t^9i .* «> J rSD^tigrLf5il:^>i£^ 
[0 0 3 1 ] _hWO}g&ffl?fi||t 7 0(i«^ftO!:*ffi-« 

.£nrf*i 2 l^hffioTir^n-Cvvy, *rfft 1 2 1 *i 

nffico^fffrl 2 2^±ffi(7.»-'u--A;.:if f ..-mf6f ^o 
■2 tIHt ft: 1 2 2 [i*3r$!tt 5 u . 6 0 ffifflOJW Tjffi] 



ur T't'^SW 3D, 6 (I }■- 'yfuj, " ,t>fj--i 

C .hini|c')[o]t:;(t: 7 0 '/) V ;: 1*11 ^Nf^t • ^ 4- 
ff ft 12 1, 13 1 I'iM^ftw 0. 7 0 l-.hl-*Wt:--»r 

[ - > -] •!_;;:;- : : . . : — - ■ . 




»3FPfJ*F i 1-90 6 5 5 

/: 

()0l-fl?.i:u-7l2.1, 13 4 Sr^-n-e^tKttK 
R L C l> u--"] 2 4, 1 3 4 (i &l*f.ft 7 0, 7 0 
^fiij ^ri^fi^s 6 , 6 6 c r )pij1§l|i:^ ?, t u - => 

1 2 4, 1 3 4 [i^lf^yfsiliit'io-r^^Ui: 0H!tt?iJK 
Itw n - ;i 7 0 tO?jij r<t liQJn'C- A ^ c 

[ 0 0 3 3 ] .Err Jti2i, l 3 l i:<ifikr^M£jR 

•h-;: =t o-c^if i 21, i 3 l r ±'^r^izn$f)a^t 
* c -c >^iL <: i - *¥ £ m i » ^ ( : (i ifffi 5 6 c . 

5 6 c, 6 (■ c . h 6 c StjR^. }<ci>"t"--^6^4 , 'L*4-tfe 
[ 0 0 3 4 ] [ul^ff: 7 0 , 7 0 'CSMf 5 0 , 6 0 ^ _hl" 

iinl-}^ ^L^t*i. ^T^r l IK ll n:S*t5 0. 6 0 
1- tfe^/j.^«K-? . J.Fhi^I?^^ tWftiJ L T¥if lift Ji(f 

[oo35] «tr*]ff>i-W«r-?fT^L-cw 

* 1- *5\ ?- v -^-fr, [nI#i-«:7 0cOg--FifeVU^ 
^'7, ifeif^l 2 1 i:-MJftijr^S:KBi-.£... 0*^7 0 
frmrrf o Ril T7-M. fc t7jfii|ft* ^- It o , 
[o 0 3 6 ] Ffl t<i\ l-;]9, m l o ;:^-r-<t -? j:, ±b 

181^101*^7 0'-')^; t/Cin^T . J.: K = a- 12 6^ h 
MfBiJOigtfft: l 2 1 c^^:'4- I,, j.: y i >i \ j 6 (iff 

r^snr. 6 , 6 6 ^^jsij-i-s,, x> k • n i 2 6^Tim<- r ) 

ffiilii^rgaStlTi 0 , 6 0«7Vh"lfit*>3ft[5 1 , 6 1 OJilf 

«t 0 ^ F±^oei-;i,.{,. .t.^ |-5 )i 1 2 lioiu 

u *" 1 2 4, 1 34iiJ- ; K ■ vl 1 2 6 C>J5f¥-c » 
"ChT^bff.r., i> f- = n- 1 2 6 t: J: <bi3!JBiJ475*p] - 

[0 0 3 7] J:Sd-^*SWT*(i}g-/f-*-I.--itc'->(tJigia#cr) 
^ : > 3c ^f f ]^6 6t') : fe^{J:4i:?^ti5 0, 6 0OP*MJj 

ft!i:>fo^22atf 5 o ;-J:H»T(i Twills 6 l tir?r^^r^ f 

[o o 3 .s] ±g£-fejtffjowai Lmni±*-%T&n-?*>z 

i i . , . . .. ■ - 

^:-. , )3u, flu; •. i , 2 ;:;.i** : i-.:iYi!i- V: 

ff 1 3 6 rEdS L ~y**Z- Z f t r 1 , 'C jfj p,;] 6 (i , ^ ; f 
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,&o'C, [njfctt 7 o i-ioi*f.L ir/j : ^»«N?-»r v - i ;: i 

lo Hi 40^1:, eg a k 13 X r/f.9: n tri: rr r 

[0 0 4 0] irij, 1 o<7>£ ^S^V^Jipffi LSS+t-*^ 
** &fi . 13 8 iO'<«feffilt: >"C . FW'- T »[qI«j;ft: 7 0 .7) ft 
t>0 fflffi L 32 t » n - -7 ^fldit - L:^2? 
S£ c -*u:j:*ui\ ga t-t 3 1, 3 2 tV£tV>[in 4- £f¥ 

[0 0 4 1] [31 5^iSg]l 7t±, ftO--^>HJ;z1f{ft 
••/)') T' 3 9 r ?f L, 0 -7 3 9 tt±f^H' r mrJW'm^3 4 
b , 3 5 b *r # L ^ffffi L 3 7, 3 8 * 
rY 9- 2. *3 -c?;: c ; 3 6 B { + 'j-r-iq cOTfi* t r'] 
<vB3 4. 3 5o->Tffi^K^2» c ^^«tmir>(i.h^*fe 
P'Jt PI £ , 

[0 0 4 J ] M J 8 rt* [*] 1 9 cO-^jftfRJii , 0 -7' 3 9 jHij 
i:J¥f*]3B3 4 b, 3 5 b l-2*(t/-ff£iJ L Sit 3 7 c , 3 
*s c t r >*%-,V"C>)^ 0 cn;:J:n{^H3 6 cn\(±W-iz^ 

-C i> X > ^a^i> + r o ft.htf 'ftJfS: &fflg-f S - h 

[0 0 4 3 ] El 1 8 iyt- m 1 9 ^'^ttffljCiJOT. S!*)" 
3 7c. 38c ^<tft-il^^-r l?nW3 4 b, 

3 5 b^^nPHl^-v^'C, f?n2B3 4 b, 3 5 b OiTJ 

&±i*b-\ m<mz 4 bo^^,^n^;; 5 bos^ 

^i£P'J::iJ^ 'Ciiff Pi«B :■; 4 b. 3 5 b'.^lC'J-r:; 

9 7^&\ . D - =7 1 2 4 -CW ~ •*'- ^'f l 

[ 0 0 4 4 ] [/I 2 0 ^[v] j 2 c'v^ifeMi-i^Rq-r^ [•] 
2 0;:iii-:. »:ifi*w- *)jHljtSff-4 1 bi'i. ttftcOfllffi 
L3H*t 1 5 0 , 16 0 r^L^^^--:t*fifeL'-:v^.. m.;, 
*■) P 1 7 1 t £ 1 7 2 t OMcOfliffi LIM 1 f> 0 , 15 

0 , i3 J: 0\ J 1 7 2 t S 1 7 2 > o|Hjo#ffi LS!W 1 
5 0, 1 5 0 ^fiifiLOflai L^fati, [j^ 0C^^ 
''ii^iNtl)^ £ 1 7 2 <^T8GO#ffi 1 6 0 , 

Mi L ^ti 1 o o .n^Mi L ! /|n] 2 ;:; L T • > : : 
[ 0 0 4 5 ] ffiifh L ';["J i H ' h"") 1 L J 'W L Mi L *5!tf 

1 5 n . i r. n [»-] f- Mj^ ; >^[, i; t 2 ff'.?t| i h 




Vi-Wr- 1 1 - 9 0 6 5 5 



/4 

[o o 4 6] ffa.iL hiaW&-z-*'Zi&fri*m2 loi'j 

L IHW 1 5 0 , 1 6 0 ii Ro 7 ) -^jBij.: ') -7- 1 5 3 , l 6 
3 1- L * $5!! W'C ;i t ■. » : 4f fti L SSW 15 0, l 
6 0 ;ittt 1 f> 1 . 1 6 1 £-«u 3 6 C lZft-\tX'^ w c 11 
* 7 1 5 3 , 16 3 :^'.h ^ l-lnj . » \'i » y , ') "7 1 5 3 , 1 
6 3 mV*%\ t l\M'C\h i) . fg 1 5 U 16 1 WH :; |iHffl v 
fa l> 

I 0 0 4 7 ] ffl L l 5 o ^Sffii'i 1 1 -r i 5 3 laij ; ; 
? :i 4i L -C^raSC 1 5 3 t«hS L v , IS^SC 1 5 3 ;j: 
c-^::iS^'|-.2>4f, l h LSft J 6 0 (ifajitr^as L T , 

as.w i 5 7 rrflt&t Lf.» l ^-aiffi 1 r. 7 tiflffi L^tr 
1 6 0 1 6 1 or*iifiiw .5 3 ffi) :-ifii o -r 

- k £ ■ ^ : ffl SB 1 5 7 o ^ v>o 1 ) r 1 (3 3 (i uj rt'J L r ^ : 
i- '-o , ^ihnU 5 r^'p-rtsiL 2 (i, wr^iffiow 
l 1 iiieM is -.:-*>£< oj m . ^rtign 1 5 7 til?: r^iffl 1 5 
6 icffl o ^i'USCi 5 70^*(il¥r*38t 1 5 6 

[0 o 4 8] ±^^^vqo^i^7 0 ^^ \L-mmmm 

20 £ tii-) t. 2 oojpai LWtt 1 5 0 , 1 6 0 o««c 1 
5 0b, 160b nm 1 5 0 c '.n_h?7 ; l^ffi^ l 5 7 /r r 
^ ffi SB 1 5 7 ^cM^^;^p^^ 15 0c cffite 

^rfi-ic #ffiuatti ^o^auiS^te 
^ni> c ^vD^yj, /?F5i5r*i 5 6 & x \ 6 7^* 

[ 0 0 4 9 ] #, l H LSMf 1 6 0 ' T > 0 1 5 3 I'tTJ i) . 

iSifo^i 6 l tff?,^, c r:^'c^, &H^&kf-: 

30 -3 c 

[ 0 0 5 0 ] If ffi LSStt 1 5 0 ./iySSB 1 5 0b tffffi L 

atf i 6 o^SnR i 6 o b t o m j us Ms -r-^eni own 

AB l 5 f^)Wc(i :>#jff-..ftc T >il i 5 Jft?7j(i 

/j, -L ./>-'- i;f *:», 

[ 0 0 51] [-:] 2 3 ii, r^n-BB^i 1 5 6 iJ J. (K^ffi^B 1 
5 7 1-')-] r. ;:«i:Rit^i»if «.i i r. 

3, 1 6 3 fi-HSf? 3 6 Bil«- f^nSBJ 5 6, 

7!ffiSB l 5 7 i,* Jt *" : ,o/Ai|j2oR l 5 l , i r> i ii 

1 b 0 b <7)'&\%C) 'J -r l 6 3 r U; J) ^ , |f ffi ^ 

Mtt i 6 0 o^nw 1 5 6 iix rr^ffifl; i 7 i 5 

: j, • » ■ ■ ,,v or ■ - - 

I ] .^2. :: - 

K-^"-: iYBfr.:N: i \-*"iiwYB'V.Ui» : : 2;i. ^">^r: y 
2: {, iS^}-: Z> $ ^ , 2 ^>-'.')#i l li 2 WM'j'iti. ■< L 7* ■ 
2) t -t v ^ f, -p if v nf: M M 2>i^ i r j« ^ .. 
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; i i 9 o 6 r, 3 



15 

0 m - * >. V-.-nz ft i , .irWIDMUfltifj? L if ti £ . 

h 3 > >■ ; : }* ■+ 5 1 1 * ^ £i • < •' $ ; : & <§ w -c* ? 
i. cv'»fi t ?. H'jr;e^tef:)- r >^.')it!u&ti.gi!.. Knif 

^ H -x- 

[00M] t:'#eW-oi£rfjn5*Effl;i. «sr-«. : f:-^»Efflo 

& is. jt xn; > t i.. *. -i-imsai : ^^vf 
fS ^ if , - . ; ,c & > t m ; : fp. t * 1 1 -r . -'j * «-4 s -c u ^ ^ t? 

[0 0 5 5 ] 

[ ^ WJ "» :<j * ] * % nq ; : _i i l : i\ t > sc '. r > [HI a r ^ R Eft 
CFi-: ■! 1$ ir 1- i r I -r :VT 5 ■!> t <-'>-■: £■< i/j, Jgfr 
a £-> P?. nn i) ' ^ * \ • *% £ r t ^ t > *r> ■ r » ! u l a 1- ^ W n A ; i : i& : 

Uri'/t*"'- *<j t» *■? .. 

[pi i ] t^n^--"^*^^ 

[[32] Hi : : J* i • -c « «^«tr+*g > tit HrH [*] "C <*> 
[[33] [3 l i:i^--c«««tff«-.>f^. f±_htr»nx : S:L 

[ bo 5 ] f * iff * I*) ' ^ ■£ ft- '/j * f re f a l .. 

[oa 7] t^n-Wi!^^ 

it . 

1 m 8 ] * % F»] , • tfe f5lj -.n « (R ftt »ff iffl T-0 'C * 
[Bl M 1 M 8 k?y&< r >%£\\cmmN-Cfr Z>< 

[Eli i] ^^Hq^ffii^i^^y^^u^AOftiKifiEir'*, 
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[tOl 2] 4- 5{r > jtli ^ o '-i-G «ti f^ij vo ^ ( ^ *n r> «i tt^f mi H3 '? ^ 

ten 3i mi 2 . :is:^m»mf¥^. k-x-o^wmm-c 
[rai (5 j [>i i 5 cij's ^^«r+}$^^'.')^8frtao:i'e 

[[.3 1 8] 1:feW^1fcoHjfct*j,offi ^»6^)«EWfIiE3T'* 
[13 1 9] 018 iiisi ^:Sffif^^fv. T )ii[Hi@'e 

[L3 2 0] i%m&m<nmmfaryiEmw-et,z,o 

[L3 2 ] ] [3 2 0 o 2 1-21 WmM-C-frZo 
[[3 2 2 ] ["3 2 1 -O^IBiJffiEl'C^-i). 

3 K 3 2, 3 7 , 3 7 c, 3 8 . 3 8 c: SS*t, 3 

, 36B, 3 6 C : 3 9 : '•» ~r\ 7 0 : g-&Jfl 

< r )M$^ft;, 7 1 : ^flff>, 7 2 : /Jm'SRC. 5 0, 6 0: 

[ ^Itt r. 1 , r. 2 , 53, r> 4 , hi, 62, 6 

3 : 5 h , 6 6: ffWRP^ 56c, 6 6 c : rfffl, 

111: t j , 15 0, 160: if di LS'-in, 151, 

1 6 1 : Jg, 1 5 3, 1 6 3 : M -7\ l 5 $ ; 

15 7: ^£hffi 0 
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